I. Introduction
The degree of purity and perfection of crystals are to be known to interpret the structure dependent properties in order to determine whether the material can be successfully employed in the experiments or in the device fabrication process. It is also important to know the nature and distribution of the imperfections present in the crystals. A thorough assessment can only determine the quality and perfection of the crystals and their properties.
Detailed studies of the crystals can provide clues to deduce how the growth techniques should be modified so that the perfection of the crystal may be increased. Characterization of a crystal essentially consists of its chemical composition, structure, defects and the study of their electrical, mechanical and optical properties. The study of the growth defects includes the defects such as inclusions, step growth, mechanical stress etc., which result due to poor control of crystal growth parameters.
In the field of nonlinear optical crystal growth, amino acids are playing a vital role. Many numbers of natural amino acids are individually exhibiting the nonlinear optical properties because they have a donor NH 2 + and acceptor COOH -and also intermolecular charge transfer is possible. Especially natural amino acids of aspartic and glutamic and as well as Arginine, Lysine, L-Alanine and Y-glycine are evidently showing NLO activity because of an additional COOH group in the first and NH 2 group in the second. Also, some of the amino acids are used as dopants and they enhance the material properties like Non linear optical and ferroelectric properties. A series of semi-organic compounds such as L-Alanine, L-Arginine diphosphate crystals have been reported with moderately high mechanical and chemical stability.
Property and structure of L-alanine
The structure of L -Alanine has been solved by West (1930) and it was later confirmed by Frazer and Pepinsky (by X-ray diffraction studies) and Bawn and Pease (by neutron diffraction studies). L-alanine belongs to the space group is P2 1 ,2 1 ,2 1 . The unit cell dimensions are a = 6.023Å b= 12.343 Å, C = 5.784 Å; α= β= γ= 90° obtained from the analysis are given in the table-1 
II. Materials and methods: Bandgap
In solid state physics and related applied fields, the band gap, also called an energy gap or stop band, is a region where a particle or quasiparticle is forbidden from propagating. For insulators and semiconductors, the band gap generally refers to the energy difference between the top of the valence band and the bottom of the conduction band.
In semiconductors and insulators, electrons are confined to a number of bands of energy, and forbidden from other regions. The term "band gap" refers to the energy difference between the top of the valence band and the bottom of the conduction band, where electrons are able to jump from one band to another. The bandgap energy E g can be calculated by using the relation
  where A o is the constant which is related to the effective masses associated with the band gap. E g is the bandgap energy.  is the absorption coefficient.
Microhardness measurements
The good quality of the organic crystals is very much needed for device fabrication. In single crystals, the second harmonic generation is always lower from the defective sectors compared with that from the more perfect sectors. The good quality crystals are needed not only with good optical performance but with good mechanical behaviour. Hardness of the material is the resistance it offers to indentation by a much harder body. An important use of microhardness studies is the possibility of making indirect estimate of other mechanical characteristics of materials having a specific correlation with their hardness.
The hardness depends not only on the properties of the material under test but also largely on the conditions of measurements. Hardness is an important factor in the choice of ceramics for abrasives, tool bits, bearings and wear resistant coatings and it generally correlates with both micro and macro plastic deformation and with the ease of machining. It may be termed as a measure of the resistance against lattice destruction or the resistance offered to permanent deformation or damage.
Vicker's Microhardness Studies
In the present investigation, the microhardness of the grown crystals,of L-alanine was determined using the static indentation test with Vicker's diamond pyramid indentor at room temperature. Selected smooth surface of the grown crystals of L-alanine was subjected to the Vicker's static indentation test. The static indentation test was carried out at room temperature using a Vicker's diamond pyramidal indentor attached to Leiz Wetzler a microscope. The Vickers hardness test method consists of indenting the test material with a diamond indenter, in the form of a right pyramid with a square base and an angle of 136º. The loads varying from 10g-50g were applied over a fixed interval of time. The full load is normally applied for 10 to 15 seconds. The two diagonals of the indentation left in the surface of the material after removal of the load are measured using a microscope and their average calculated.
The area of the sloping surface of the indentation is A Indentations were made at different sites such that the distance between any two indentations was greater than three times the diagonal length, in order to avoid any mutual influence of the indentations. Diagonal lengths of the indented impression obtained at various loads were measured using micrometer eyepiece at a magnification of 500. The Vicker's micro-hardness number against load (g) is determined by actual area of impression. Harness value on the {011} face of LAlanine crystal was estimated for different loads. Several trials of indentations at each load were carried out and the hardness number was estimated using, 
Bandgap energy
The bandgap energy were calculated from the UV transmittance graph by taking h values in x axis and (h) 2 for the above crystals. The bandgap energy for pure L-Alanine, HCl, KCl, and KDP mixed LAlanine was calculated from the graph. The bandgap graphs for L-Alanine family crystals are shown in Fig.1,2,3and4 . Graphs were drawn between the hardness number H v and the load P for the above crystals and are listed in Fig.5,6 . 
Hardness studies
Loads of 25, 50, 100, 200, 300g were used for micro hardness studies.. The Hardness number is measured using Hv=1.8544 P/d2 (kg/mm 2 ). The above tables and figures show the relation between the hardness number and load. The hardness of L-Alanine family crystal was increases with increase of load. If we again increasing the load the start to decreasing. At lower loads hardness is relatively low and it increases for higher loads and remain constant up to 300g. Above 300g load, significant cracking occurs due to the release of internal stress generated locally by indentation. The bond energy of the crystal is believed to cause the higher hardness values at lower loads. 
IV. Conclusion
Good quality of L-Alanine, HCl, KCl, and KDP mixed L-Alanine crystals were grown by slow evaporation method. These crystals were characterized by FT-IR, UV visible spectrum, micro hardness testing and band gap energy study. Hardness test is useful to find the mechanical hardness of the crystal and to estimate the threshold mechanical stress. Vicker's hardness measurement of pure L-Alanine HCl, KCl and KDP mixed L-Alanine were studied. It is an important requirement for the materials having NLO properties. The mechanical strength of pure and KCl mixed L-Alanine crystals were reported using Vicker's hardness test.
From the above studies, it is concluded that the optical and mechanical properties of the crystals can be tuned as per our requirements.
